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Description 
Tube Coupling 

Cross Reference to Related Applications 

[0001] This application is a continuation of United States Patent 
Application Serial No. 09/097,379 filed June 15, 1998 for 
TUBE COUPLING, which claims priority to U.S. provisional 
application Serial No. 60/048,931, filed June 16, 1997, 
and to U.S. provisional application Serial No. 60/089,127, 
filed June 11, 1998, the entire disclosures of which are 
fully incorporated herein by reference. 
Background of Invention 

Field of the Invention 

[0002] The present invention is directed to tube couplings, and 
more particularly, to tube couplings and coupling ele- 
ments which prevent relative rotation between tubular 
coupling members. 

[0003] Tube couplings of the type in the present invention are 

generally shown and described in U.S. Pat. Nos. 3,521,910 
and 5,145,219, herein incorporated herein by reference. 



Those patents describe tube couplings wherein first and 
second tubular members having central through passages 
and sealing end faces with annular, raised beads are ar- 
ranged to sealingly engage on opposite sides of an annu- 
lar metal gasket. Suitable threaded nut members are then 
rotated to drive the tubular members toward each other to 
cause the beads to sealingly engage the gasket. 
[0004] U.S. Pat. No. 5,145,219 proposes modifications and/or 
additional components to reduce or eliminate undesired 
relative movement between the tubular members and be- 
tween the tubular members and the gaskets. The "219 
patent is primarily directed to preventing such relative ro- 
tation due to transmitted torque forces. Transmitted 
torque is the rotational force applied to the tubular mem- 
bers during make up of the fitting. In some situations it 
may be desired to accommodate "break away" torque, 
which is a much stronger rotational force applied to the 
coupling after it is made up. Break away torques may be 
imparted upon the system by environmental forces, as 
well as rough handling by operators. When the imparted 
forces are sufficient so as to cause one coupling member 
to "break away" and rotate relative the other coupling 
member, or relative the sealing gasket, the gasket may be 



scored. Accordingly, there exists a need for a tube cou- 
pling which can prevent relative rotation between tubular 
members when break away torque forces are applied. 
Summary of Invention 

[0005] The present invention resides in various coupling and 

coupling components which prevent relative rotation be- 
tween tubular members when break away torque forces 
are applied to the tubular members. In one embodiment, 
the invention is a locking ring for preventing relative axial 
rotation between two generally tubular members. The ring 
is shaped to receive a sealing gasket and has two side 
faces wherein each side face is shaped to frictionally en- 
gage one of the tubular members to thereby prevent rela- 
tive axial rotation between the tubular members. The in- 
vention also includes a coupling incorporating the locking 
ring, and a method of making a coupling having a locking 
ring to prevent relative rotation between the tubular 
members. 

[0006] | n another preferred embodiment, the invention is a cou- 
pling comprising two generally tubular members each 
having a sealing end face, a raised, annular sealing bead, 
an inner bore, and a frictional surface located radially out- 
ward of the sealing bead. The tubular members are gen- 



erally coaxially arranged such that the sealing faces face 
each other. The coupling further comprises a sealing gas- 
ket captured between the sealing beads for sealing the 
coupling, wherein the frictional surfaces engage the seal- 
ing gasket to prevent relative rotation between the tubular 
members. 

[0007] various other embodiments of the invention are described 
and claimed herein, and other features and advantages of 
the present device will become apparent from the follow- 
ing detailed description, with reference to the accompa- 
nying drawings and claims, which form a part of the spec- 
ification. 
Brief Description of Drawings 

[0008] FIGURE 1 is a cross-sectional view of one embodiment of 
the tube coupling of the present invention; 

[0009] FIGURE 2 is a perspective view of one of the tubular mem- 
bers of the coupling of FIGURE 1; 

[0010] FIGURE 3 is an exploded perspective view showing an al- 
ternate embodiment of the invention; 

[0011] FIGURE 4 is an exploded perspective view showing another 
embodiment of the invention; 

[0012] FIGURE 5 is an exploded perspective view showing another 
embodiment of the invention; 



[0013] FIGURE 6 is a cross-sectional view showing yet another 
embodiment of the present invention; 

[0014] FIGURE 7 is an exploded cross-sectional view of another 
alternate embodiment of the present invention; 

[0015] FIGURE 8 is a front view taken on line 8-8 of FIGURE 7 

showing in more detail the lock ring and gasket assembly; 

[0016] FIGURE 8A is a front view of an alternate embodiment of 
the locking ring that may be used in the coupling of FIG- 
URE 7; 

[0017] FIGUREE 8B is a front view of another alternate embodi- 
ment locking ring that may be used in the coupling of 
FIGURE 7; 

[0018] FIGURE 9 is a cross-sectional view showing another em- 
bodiment of the tube coupling of the present invention; 

[0019] FIGURE 10 is partial cross-sectional view showing another 
embodiment of the present invention; 

[0020] FIGURE 11 is partial cross-sectional view showing another 
embodiment of the present invention; 

[0021] FIGURE 12 is a partial cross-sectional view showing an- 
other embodiment of the present invention; and 

[0022] FIGURE 13 is partial cross-sectional view showing yet an- 
other embodiment of the present invention. 
Detailed Description 



[0023] As shown in FIGURES 1 and 2, in one embodiment of the 
invention the coupling includes a pair of opposed gener- 
ally tubular members 10, 12, each having a central axial 
cylindrical bore 11, 13. The tubular members 10 and 12 
are shown as being identical but, as one skilled in the art 
will quickly recognize, they could differ from one another 
in a variety of particulars as shown and discussed in the 
above-mentioned patents. Each of the members 10, 12 
have sealing end faces 15, 17 that include a sealing bead 
14 that extends coaxially about the associated bore 11, 
13. An annular gasket 16 is positioned between the end 
faces 15, 17. The sealing beads 14 of each member 10, 
12 may be driven into sealing engagement with the oppo- 
site side faces 20 of the gasket 16 by cooperating male 
and female threaded nuts 18 and 19. In this manner, the 
beads 14 engage the gasket 16 to seal the coupling. 

[0024] The end faces 15, 17 are provided with frictional surfaces 
22 to prevent relative rotation between the members 10, 
12 and between the tubular members 10, 12 and the gas- 
ket 16. The frictional surfaces 22 lie radially outwardly of 
the respective sealing beads 14, and engage the generally 
smooth gasket 16. In the illustrated embodiment, the 
roughened areas or frictional surfaces 22 are formed by 



bands of knurling that extend axially forwardly a distance 
only slightly less than the axial height of the associated 
bead 14. The dimensions of the knurling allow the fric- 
tional surface 22 to positively engage the gasket 16 when 
the bead 14 is sealingly engaged into the gasket. Whether 
the knurling extends axially outwardly beyond the associ- 
ated bead 14 is not, however, critical. The engagement 
between the knurls and the gasket must be sufficient to 
ensure that any applied torque on one tubular member is 
transmitted through the gasket and to the other tubular 
member. Furthermore, the frictional surfaces 22 may be 
of nearly any form so long as there is sufficient frictional 
engagement between the surfaces 22 and the gasket 14. 
The surface may include various forms of roughening, 
protrusions, knurling and the like, without departing from 
the scope of the invention. 
[0025] it is to be understood that the term "frictional engage- 
ment" shall include any means of treating a surface such 
that the force required to produce relative rotation be- 
tween the treated surface or surfaces is increased over the 
force required for a smooth, untreated surface. The term 
encompasses roughening, knurling, raised protrusions 
and the like, even though some of these treatments may 



not increase the force required to produce relative rota- 
tion strictly through the increase of frictional forces. For 
example, knurling may produce the desired results by 
embedding the raised knurls into the opposite surface, 
but this is still to be considered increasing the "fric- 
tionalengagement" forr the purposes of this application. 
[0026] FIGURE 3 shows an alternate embodiment which is ar- 
ranged so as to reduce the relative rotation between the 
tubular members or the tubular members and the gasket. 
In this embodiment, each of the tubular members 10, 12 
include end portions 21, 23 having a non-circular outer 
periphery, in this case, a hex configuration. In the illus- 
trated embodiment, the end portions 21, 23 are located 
radially outwardly of the respective sealing end face 15, 
17. The beads 14 are, of course, arranged to engage on 
opposite sides of the gasket member 16 when driven 
thereinto by cooperating threaded body portions (not 
shown). In the FIGURE 3 embodiment, the end portions 
21, 23 are identical in exterior shape and configuration. 
During make-up of the fitting, the end faces 15, 17 are 
positioned in axial alignment with the hex configurations 
correspondingly aligned. A somewhat U-shaped rigid 
frame member 30 is then moved transversely into en- 



gagement with the surfaces of the hex configuration to 
hold the members 10 and 12 against relative rotation. The 
member 30 is held in place on the end portions 21, 23 
and totally enclosed by the threaded body members after 
make-up is completed. It should be understood that 
nearly any non-circular shape end portions 21, 23 may be 
used, and nearly any shape or configuration frame mem- 
ber may be used, so long as the frame member 30 can re- 
ceive the non-circular end portions 21, 23 so as to pre- 
vent relative rotation therebetween. 
[0027] FIGURE 4 shows yet another embodiment wherein the 

sealing end faces 15, 17 have raised protrusions, such as 
axially extending pins 34, located radially outwardly of the 
sealing bead 14 to engaged the gasket. The pins 34 may 
extend any suitable distance to engage the opposite side 
faces 20 of the gasket 16. In one embodiment, the pins 
34 extend outwardly a distance slightly greater than the 
total height of the beads 14. Here, again, the threaded 
coupling body portions (not shown) act to drive the pins 
34 into direct positive penetrating engagement with the 
gasket 16. Thus, relative rotation between the tubular 
members is prevented. In a preferred embodiment, the 
pins are equally radially spaced. 



[0028] a still further possible embodiment is shown in FIGURE 5. 
In FIGURE 5, the sealing portions of the tubular members 
10, 12 and the gasket 16 are enclosed by a pair of cup- 
shaped members 38 each having a base 39 and a lip por- 
tion 41. Each lip portion 41 is shaped to frictionally en- 
gage the other lip portion. In the illustrated embodiment 
the lip portions 41 include teeth 40 shaped to engage the 
teeth 40 of the other cup-shaped member 38. Each cup- 
shaped member 38 includes an opening 42 in the base 39 
to receive a non-circular portion 46 of the shaft portion 
45 of the respective tubular members 10, 12. The open- 
ings 42 are provided with at least one flat portion 44 that 
is arranged to positively engage with a corresponding 
non-circular portion, or flat 46, formed on the respective 
tubular member. The interengaging teeth 40 between the 
two cup members 38 prevent relative rotation between the 
cup members 38 and their respective tubular members. 

[0029] | n t he embodiment illustrated in FIGURE 6, the end faces 
15, 17 of the tubular members 10, 12 are provided with 
interengaging elements in the form of a generally radially 
extending groove 50 formed in end face 15 and a gener- 
ally radially extending flange 52 formed in the end face 
17. The groove 50 may include a taper into which a ta- 



pered end portion 53 of the flange is received. The di- 
mensioning of the groove and flange is such that a wedg- 
ing and binding takes place between the groove 50 and 
the flange 52 when proper sealing engagement is 
achieved between the sealing beads 14 and the sealing 
gasket 16. Two or more sets of interengaging flanges and 
grooves may be used. Here, again, it should be appreci- 
ated that the threaded coupling body portions are not 
shown. 

[0030] FIGURE 7 shows an exploded longitudinal cross-sectional 
view of a further arrangement wherein relative rotation 
between the tubular members 10 and 12 is prevented 
when the fitting is made up. In this embodiment, a lock 
ring 60 formed of a material harder than the tubular 
members is positioned between the end faces 15, 17. The 
lock ring 60 receives the gasket 16 therein, and has an in- 
ner diameter sized to receive the gasket 16 by an interfer- 
ence fit. In one embodiment, the lock ring 60 may be split 
so that it is radially resilient to grip the gasket 16. Fur- 
thermore, a groove could be placed in the inner diameter 
of the lock ring 60 so as to receive the gasket 16. The ring 
60 is preferably harder than the end faces 15, 17 of the 
tubular members, and may be made of stainless steel. 



[0031] The ring 60 is shaped to frictionally engage the tubular 

members 10, 12. In one embodiment, the locking ring has 
a substantially smooth surface on its side faces 63, as 
even a smooth side face may provide enough friction to 
reduce relative rotation between the tubular members. In 
order to increase the frictional engagement, one or more 
protrusions may be formed on the side faces 63 of the 
locking ring 60. As shown in Fig. 8, the protrusions may 
comprise knurls, or raised ridges, extending generally ra- 
dially on the side face 63. 

[0032] Alternate embodiments for increasing the frictional en- 
gagement of the locking ring 60 are illustrated in Figs. 8A 
and 8B. Fig. 8A shows a locking ring 60 having a plurality 
of radially-extending grooves 67 formed in the side faces 
63. The grooves may be formed on both sides of the ring 
60, and are preferably equally radially spaced. The side 
walls of each groove form a radially-extending edge 
which digs into the respective end face 15, 17 during 
make-up to thereby frictionally engage the end face. Fig. 
8B shows an embodiment of the locking ring of the 
present invention wherein the grooves 67 form an angle 
with a radially extending line. This arrangement gives 
each groove 67 a longer edge to improve the frictionally 



engagement. In yet another embodiment (not illustrated) 
each side face 63 may be machine roughened so as to 
form relatively shallow grooves which improve frictional 
engagement. 

[0033] As shown in Fig. 7, the opposite side faces 63 of the lock 
ring are preferably slightly tapered, although the side 
faces 63 may not be tapered. If a taper is utilized, the ta- 
per may be of any suitable angle, and in one preferred 
embodiment is about 10°. As shown in Fig. 7, the side 
faces 63 are oppositely inclined with respect to a radial 
plane such that the width of the ring decreases in the ra- 
dially outward direction. In this configuration, the inner 
diameter of the ring extends forwardly to form an edge 
which digs into the end faces 15, 17, to frictionally en- 
gage the tubular members 10, 12. The dimensions of the 
lock ring may be such that as the tubular members 10 and 
12 are brought together into the made up position, seal- 
ing engagement of the gasket 16 with the sealing beads 
14 takes place substantially simultaneously with engage- 
ment of the hardened lock ring 60 with the end faces of 
the tubular members. Thus, when made up, the lock ring 
is firmly engaged into the tubular members 10, 12 pre- 
venting relative rotation therebetween. However, the cou- 



pling may be arranged such that the engagement of the 
gasket with the sealing beads takes place before, or after, 
the engagement of the locking ring with the end faces of 
the tubular members. After make up, the gasket is com- 
pressed between the sealing beads to seal the coupling, 
and the lock ring is preferably embedded in the end faces 

15, 17. 

[0034] yet another form of the invention is shown in FIGURES 9 - 
11. As best seen in FIGURE 9, wherein only tubular mem- 
ber 10 is shown, there is a split outer ring or sleeve 64 
which carries a pair of small locking rings 66 that are 
formed from a material harder than the tubular members 
10 and 12. The locking rings 66 each have a pair of side 
faces 73, and are located radially outward of the beads 
14. The locking rings are assembled in the manner shown 
by snapping the outer sleeve 64 open and sliding the lock 
rings 66 in together with an associated gasket 16. The 
locking rings 66 are located on either side of the gasket 

16, and upon make up engage the gasket 16 and associ- 
ated end faces 15, 17, through roughening, knurling, or 
forming protrusions on the side faces 73 and/or the end 
faces 15, 17. Alternately, the side faces 73 and/or the end 
faces 15, 17 may be smooth, as the smooth surface- 



to-surface contact may provide enough force to lock the 
entire assembly together. 
[0035] The outer sleeve 64 provides a method for pre-mounting 
the assembly to one or the other of the tubular member 
members. When the assembly is made up, the small lock 
rings 66 engage the opposite side face 20 of the gasket 
16, and also engage the end faces 15, 17 of the tubular 
member members 10 and 12. This provides a direct lock 
through the assembly so that one tubular member cannot 
rotate relative to the other. Either the side faces 73 of the 
locking rings, or end faces 15, 17 of the tubular members 
10, 12 may be shaped to improve the frictional engage- 
ment therebetween through any of the methods discussed 
above. 

[0036] FIGURE 10 shows a slightly modified form of the embodi- 
ment of FIGURE 9. In this modification, the outer sleeve 
member 64 which holds the lock rings 66 in place is 
formed from a metal stamping in which the gasket and 
lock rings are held between deformations, or swages, 68 
and 70 that extend radially inward. In this embodiment, 
the outer ring can be a split ring which is deflected radi- 
ally outward to allow the lock rings and gasket 16 to be 
inserted, or it can be a solid ring which has a deformation 



68 or 70 swaged over after the gasket 16 and lock rings 
66 have been assembled therein. A similar arrangement is 
shown in FIGURE 11. In this embodiment, as well as the 
FIGURE 10 embodiment, the extension of the sleeve 64 al- 
lows it to be pre-mounted on the tubular member during 
assembly of the entire fitting. In this modification, the 
outer sleeve member 64 is radially deformed outwardly to 
provide a suitable groove 75 for closely receiving the lock 
rings 66 and the gasket 16 in the position shown. Here, 
again, the outer sleeve member 64 can be split so that it 
can be radially deflected to load the lock rings and gasket 
in place, or it can have one or the other ends swaged in- 
wardly after the lock rings and gaskets have been placed 
therein. 

[0037] a further form of the invention is shown in FIGURE 12. In 
this embodiment, a combined lock ring and housing 
member, or retainer, 70 retains the sealing gasket 16 and 
a locking ring 74 in place. The retainer 70 has an inwardly 
extending portion 72 that is knurled or grooved on both 
sides so as to provide gripping teeth for engaging the end 
face 15 of the associated tubular member 10 and the side 
face 20 of the gasket 16. Again, nearly any means for im- 
proving the frictional engagements therebetween may be 



used, as discussed in greater detail above. Associated 
with this assembly is a separate lock ring 74 which is re- 
ceived in the assembly as shown and held therein by 
swaged-in protuberance 76 of the retainer 70, or by mak- 
ing the entire member 70 as a split ring so it can be 
sprung open to receive gasket 16 and lock ring 74. When 
the assembly of FIGURE 12 is mounted in position be- 
tween the tubular members and the tubular members are 
tightened to their sealing position, the gasket and their 
associated end face of the tubular members 10 and 12 are 
engaged, thereby providing a direct lock between the two 
tubular members 10, 12 to prevent relative movement 
therebetween. 

[0038] a final, and much simpler, arrangement is shown in FIG- 
URE 13. In this embodiment, a single, continuous, rela- 
tively rigid and hard ring or sleeve 78 is located about the 
outer surface 81, 83 of the tubular members 10, 12. The 
inner diameter of the sleeve is preferably slightly smaller 
than the outer diameters of the end faces 15, 17. The in- 
ner surface of the sleeve 78 preferably has a plurality of 
axially-extending grooves or sharp edged ribs 80. During 
make up of the assembly, the ribs 80 are driven into place 
to grip the outer peripheral surfaces of the members 10 



and 12 to prevent subsequent relative rotation of the 
components relative to one another. 
[0039] The preferred form of the present invention has been de- 
scribed above. However, with the present disclosure in 
mind it is believed that obvious alterations to the pre- 
ferred embodiments, to achieve comparable features and 
advantages, will become apparent to those of ordinary 
skill in the art. 



